Healthcare) in buffer A (20 mM Tris-HCl, pH 7.9, 100 mM NaCl, 1.5 mM MgCl 2 , 1 mM DTT) and eluted in a linear gradient from 100 mM to 800 mM NaCl. U1 and U2 snRNPs eluted from the column well separated at 450 mM and 250 mM NaCl, respectively. The U1 snRNP fractions were buffer-exchanged to buffer B (10 mM Tris-HCl, pH 7.9, 100 mM NaCl, 1 mM DTT) and concentrated by ultracentrifugation in a S100-AT rotor (Sorvall).
U1 snRNP (15 -20 mg/ml) was mixed with the DNA nonamer 5'-AGGTAAGTA-3' (IBA BioTAGnology) in a 1:2 molar ratio and trace amounts of chymotrypsin were added (between 1:200 and 1:10000 w/w chymotrypsin:U1). Crystals were obtained by the sitting drop vapor diffusion method at 277 K within several days to weeks, depending on the amount of chymotrypsin used. The reservoir contained 100 mM Na-citrate, pH 5.6, 8 -10 % PEG 4000, 100 mM NaCl, 2 mM EDTA and 1-2 % of the detergent Anapoe X-305 (Anatrace). For data collection at cryogenic temperatures, crystals were transferred to reservoir supplemented with 15 -17.5 % propylene glycol. Heavy atom derivatives were obtained by soaking crystals in 100 mM Na-citrate, pH 5.6, 8 -10 % PEG 4000, 100 mM NaCl and variable amounts of heavy atom substances. Derivative crystals were cryo-protected by adding 15 -17.5 % propylene glycol.
Data collection and processing
Native datasets were collected at 100 K on the X06SA beamline of the Swiss Light Source (Paul Scherrer Institut, Villigen, Switzerland) using a Pilatus 6M pixel detector (Dectris; Table   I ). Data were indexed, integrated and scaled using the XDS software package (Kabsch, Structure of human U1 snRNP S3 1993). Derivative datasets were collected at 100 K on the X10SA beamline using a MAR225 CCD detector (Table I ). All derivative data were indexed, integrated and scaled using the HKL software package (Minor et al, 2006) . Native and derivative data were scaled together with the program SCALEIT of the CCP4 software suite (Winn, 2003) .
Structure solution
The structure of native human U1 snRNP was solved by a combined molecular replacement and multiple isomorphous replacement strategy. A model of a heptameric ring of Sm proteins was constructed from the crystal structures of the human Sm protein dimers D1-D2 and D3-B (Kambach et al, 1999) and from homology models of the Sm proteins E, F and G. The crystal structure of the yeast Sm-F protein (PDB ID 1N9R) (Collins et al, 2003) and the C α -coordinates of the respective proteins of recombinant U1 snRNP (Pomeranz 
Model building and refinement
The model of U1 snRNP was refined by alternating rounds of automated refinement with PHENIX.REFINE and manual model building with COOT (Emsley & Cowtan, 2004) . α-helices not contained in the initial model were localized using an automatic routine in PHENIX.FIND_HELICES_STRANDS (Adams et al, 2002) . During initial refinement steps, each protein chain was treated as a rigid body and the RNA was divided into five rigid bodies (SL1, SL2, SL3, SL4 and the remainder of the U1 snRNA). During final model building stages, coordinates and torsion angles were refined with tight restraints on geometry and NCS between corresponding portions of the two particles in an asymmetric unit using PHENIX.REFINE. One B-factor was assigned to each amino acid residue or nucleotide. In addition, backbone hydrogen-bonding in α-helices, β-sheets, the Watson-Crick interface of canonical base pairs, the pairing of G•U wobble pairs, the G16•G118 pair across the fourway junction and in the Watson-Crick-like protein-RNA contacts of the Sm site nucleotides were restrained. The final rounds of refinement were carried out with CNS employing deformable elastic networks (DEN) (Schroder et al, 2010) and using the PHENIX-refined U1 snRNP model as a reference model. After a two-dimensional grid search as described in (Schroder et al, 2010) , γ (the parameter balancing the influences of the diffraction data and the reference model) and w DEN (the weighting factor for the DEN potentials) were set to 0.6 and 40, respectively. The same set of reflections was maintained for cross validation during the change of the refinement programs.
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Supplementary figures
Supplementary figure S1
Contents wobble base pairs known to form iridium hexammine binding sites (Keel et al, 2007) are shown in green. In all panels the view is the same as in Figure 1A .
Supplementary figure S2
Structure of human U1 snRNP S10 
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